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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a diamine suitable for 
mass-producing a polymer forming a polyimide oriented film having 
a small surface energy value at a low cost. 

SOLUTION: There is provided a diamine derivative represented by 

formula (1) [wherein, A1 to AS are each a phenylene or a , r , .w » „v t . Ji 

cyclohexylene and an optional hydrogen in the rings may be ^ ^ -^^^ 

substituted with a halogen, an alkyi or an alkyi halide; and Z1 to Z4 -.-O- ^ 

are each a single bond, a CH2, a (CH2)2, a (CH2)3, a (CH2)4, a 

CH=CH, a C=C, a C(CH3)2. a C(CF3)2 or an O; and k1 to k4 are 

each 0 or 1 , with the proviso that at least one of the rings in 

formula (1) is a phenylene represented by formula (2) (wherein, X1 

and X2 are each hydrogen, methyl or an alkyi halide; and n is an 

integer of 1-12)]. 
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K(10. 7g)^#fcoCCD7K'JT5K(Dm4¥iSl»^^il*70. OOOT'feofco 
[ 0 0 8 6 ] 

30P:7^X=l[Z±tBa)7K'JTSK (10. 7g) ^Atl. NMP (ISOmI) irjg® 
^? 1± fc o C CD ;*g IC :^ h U 't? A ^ h ^ v K ( 2 . 6 g ) ^ *a ^ . $ S iS 3 B# FpI }t # 
Ltzo Z CD ;S a -1? ^ 5^ ;U ( 8 . 4 g ) $ ^ . $ b (C ^ S 2 0# JS: )S * i± o i# 
S IS ;1 ^ ^ J* 2 . 5 g h ;Hc g A L T . S ^ ^ S a ;fS $ -t± p 5 L r t# 
b n fc *1 ^ iilt ^ . M 7k 1 U h ;U -e 2 [Hi . *i *i 3 O fel ^ >5fe L ^ . 7K - I 
P A ;g ^ J§ SlJ ( fi » it 1 : 1 ) 5 O O m I -C 1 El a ;f L o CO . 1 2 O 9 B# FbI 

EIS:*^*-t+r. tK'J (n-p<5^;u) tsK (8. Og) ^^#fco ccDS^i*cD¥t?i^^T» 
4 0 . ooov&>^tzoT^fm(D7Km<D^^)[^^<Dmi^mit. n m r sjj ^ ;k is 

lOOo^T'fcofco CCDfi^«:^7H'J7SKAct-r€»o 
[ 0 0 8 7 ] 

mmm s c tk « ; t s k •< s k 0 ^ iS ) 

50mlCD3OP:7^Xzi(C,||JE<$lJ1^:^<Elti(cLr'&/!JcL/c^b^t$?)No. 28 (0 
. 57g) fc<fci;APM7H (O. 65g) ^ X *l . NMP (20g) \Z m ^ tz o C 
(7) ;# ;S (r P M D A ( 0 . 2 7 g ) ^ AQ ^ . M ^ m ?jS * Tr 1 B# Pel ti It L o l^ ^ U :7 ^ 

;ng a 'J K ( 0 . 2 5 g ) cfc 1/ e u v > (1ml) X . ^ ^ iz 2t mmmn L tz o 

le T ^ . » 7K P 1^ 2 o m I ^ m ^ 0 o °c -e 1 B# fel JS ^ 1± o £n ^ S iS: ;1 4^5 

^;^^?y-;u3oomMcAp^. a^ts^s>*;:s*i±fro mm Lx m ^Hfzm^m^^ . 

7K (1 5 0ml) r 2 [h] . ^ ^ y — ;u ( i 5 o m i ) 1 iH] . *v ^* +1 3 o fl ^ 5^ 
;t L o 1 2 0 °c -e 7 B# fei a E $2: it ^ 1± r . u r s K -r s K ( 1 . 2 g ) ^mtzo - 

CDfi^^*(D«l:¥ia:«^^Mli9 0. O00r'fc-:3fco 
[ 0 0 8 8 ] 

30P:7^X=l(C±iaCD7KUrSK-<^K (1. Og) ^Atl. NMPlZ^gP^-ttf-o c 
C (c 6 O % 7K 0 h U A ( 9 4 m g ) ^ iJD ^ . M 3 B# FbI ti it ^ i± o C CD ;S IC 

30^b;^^;u (430mg) $3S*PL. 5?f,lcm;g-e2B#PBlJS/£SlJ:fco JSlS;g^!Kg^3M 
7X 3 0 0ml(c*D7LrM^1*^ll;tiS*1±. 55aLTffl*i^Eife^i#fco CCDffi^fiKi^^SiBe 

7K (1 5 0ml) 2 iHi . ^ 3 0 ^Am^my^i^ L fz'ik . m^K- I p A mm immtt ^ 
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vr 










APM7H 


DDM 


PMDA 


CBDA 


TPA 






2 




No.28 


25 


25 




25 


25 




3 




No.28 


25 


25 




25 


25 




4 


/-K'JTSKA 


No.28 


25 


25 








50 


6 




No.27 


25 


25 




25 


25 




7 




No.29 


25 


25 




25 


25 




8 - 




No.16 


25 


25 




25 


25 


- 


9 




No.21 


25 


25 




25 


25 




10 




No.26 


25 


25 




25 


25 




11 




No.165 


25 


25 




25 


25 




tmm 1 










50 


25 


25 




tmm 2 








25 


25 


25 


25 




ttim 3 


7— XJ 






25 


25 


25 


25 




kimi 4 








25 


25 






50 
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7— XCD 




(mPa "s) 


^—7. A 


57.000 


36 


'7—7sB 


80.000 


31 




100,000 


35 


7— XD 


105,000 


30 


•7— XE 


95,000 


32 




100,000 


32 


7— XG 


150,000 


36 


7— XH 


87,000 


32 




90.000 


34 


'7— XJ 


70.000 


32 



(;±)3telt(i25°Clcfc(-t^;|i|^faT'$.'5)o 



[ 0 0 9 1 ] 

30P:77Xzi|C. - 7s a (O. 18ml) . 9— XI (18. 2ml) . fc<fet/7K'J 
y 5 K A (D 5 M S % N M P ;S ( O . 0 2ml) $ A , M S "C;- 1 B# Pel }S U o C ;h. |C 

B c (12ml) =^im^ . m 3 mm.°/o (Dm mm is.^ ^ mtz o h ic i t o a *i ^ is it ii 

B.fl**^X«tS±lc;iO>iiilJi!t!|?!l^5STL. X \d > -)- — 'A \Z ij m ^ L tz (2 5 0 0 rpm. 
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i?i «l S ^ U . 81 IS Ji^^ 6 O n m CO 31 SI ^ jig $ o C (D 8S (D g S X :tOU ^ — ^ ;!') ^ L 

t Z. h . I^Wl^I^ (rLD) I* 24. 98mJm-2-efcy. (rLP) 1*5. 

3 7mJm-2-c*fcofco 

•tz ;H1 2 0 jti m (D B^a -fe ;u ^ $1 ^ r o C CD -tr ;U (c T IB (D ;^ $fl 4^ ^ ;S A L . 110 

-e 3 0 fei y ^ V h a e ^ «i 51 ^ ^T t> . s ;a ^ ;^ a l x ;S a^s « * ^ ^ # o 




6 wt% 
16wt?/o 



F 10wt% 



13wt% 



c CD S ^ ^ T fc l^ r f& 14 ^ ;|J| S L $S S ^ ^Jft ic jj^ -r o 
?igmiSf:o. ossv/as^c 

liJ5<S^¥: 98. 1%/30Hz. 91. 2%/0, 3Hz 
)V V fk : 1 . O fk 

V t hA^ : ± < mm ^ il^Xf}^ tz o 
[ 0 0 9 2 ] 

JS ffl «IJ 2 

^ - X A (D i-t t:> U 7 - X B ^ ffl l^ ni* ffl {^J 1 <t p] :^ ;£ r* B^B « ^ ^ ^ ^ ft /lie 
L c c CD S m ^ ic o IN r 4^ ^ .fi) S L *S m ^ ^JR 13 :^ f o 

?I§m?^:0. 089V/25^C 

1115^^*: 97. 6%/30Hz. 90. 5%/0. 3Hz 
>^U5^;Uh^^:7. IJt 

V t hA^ : ± < mm ^ ^ tz o 
[ 0 0 9 3 ] 

IS ffl 3 

- X A CD t5 U iz -7 n X C ^ ffl l^ ^ I* JS ffl <^|J 1 t m U ^3 m X' ^ m 7jk M ^ i"^ fS. 

Ltz o - CD S ^ * T (c IN r 4^0 1* ^ ;ll ^ L fc $S m ^ ^ ^ p 
FSglH^:0. 083V/'25''C 

^lEffi^*: 94. 2%/30Hz. 88. 9%/0. 3Hz 
7^U^;Uhft:6. 7g 
Vt hA^ : ± < mm ^ i^tj: ^ tz o 
[ 0 0 9 4 ] 
l£ ffl ^ij 4 

^7 - 7. A (D n t:) y (c - X D ^ ffl IN liji n f* Jt^ ffi <5M t mmt^yj ^FmrnTikm^ f& 

Ltzo - CD « ^ ^ ^ ic o IN T ^ ;|J] S L $S S ^ (3 -r o 
?^em?i:0. 091V/25°C 

MKi^i^ m : 92. 3%/'30Hz. 87. 2%/0. 3Hz 

7^U^>lUh^|:6. 4® 
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[ 0 0 9 5 ] 

ft mm 5 

?$^W^:0. 085V/25°C 

ttE<*l#^:97. 8%/30Hz.91. 2%/0. 3Hz 

V t hA^ : ± < mm tz . 

[ 0 0 9 6 ] 

fS ffl {JIJ 6 

L fc , c CD a ^ J!i ^ f= L> X ^ ^ ^ m m L tz m ^ iz t , 

5ISai5:0. 079V/25°C 

93. 2%/'30H2. 85. 5%/'0. 3Hz 
:^U^;Uhft:7. 2Jg 
Vt hA^ : ±<ll^*+l'EcA>ofc. 
[ 0 0 9 7 ] 

St mm 7 

'j-:x,A(Drtt>^)\zrf-:x,G^mi^tz&i9Vititmm i t « 'Jc :^ r- as )» ^ ff$ $ # /•= . 

C(7)Si<DaSx^, ^UJf-^;Il)^Lf-<tC5. ^^«4ii!c:«- (rLD) 1* 24. 39mJm-2 

■e ij , *l t± file ( r L p ) li 4 . 5 1 m J m - 2 -e o „ itmmTt^mu-^}iX'i& 
B^B a * * ^ ^ fiK L r , •€■ (D 4^ $ ^ L $S ^ ^ I- ^ -r o 
SS«?^:0. 087V/25''C 

BEfSJt^: 97. 4%/30Hz. 90. 0%/0. 3Hz 
>fU^;Uhl|:7. Og 

[ 0 0 9 8 ] 

ft ffl 0IJ 8 

;S * T ta 0) M « 4^ ic g ^ lii ^1- (± . stmm -i t mmiz l x =.& ^Bm^r^m ^ ^ if l tz o 



7wt% 



7wt% 



C5H11 




^ ^OCF3 15wt% 



C2H5 

C2H5 
C5H11 
C3H7 







12wt% 



11 w1% 



5.5 wt% 



4.5 wt% 




^ ^OCFa 9wt% 



C (7) S ^ ^ <D 14 ^ S L S ^ 13 ^ -r o 
?IigH5j:0. 079V/'25''C 

l:Effil#*:96. 9%/"30Hz. 9 1. 40/oXO 



3 H 
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[ 0 0 9 9 ] 

J±$jd0iJ 1 

9 - X A <!: tK 'J T S h* A (7) « y ic ^- +1. 7 - X I i: tK 'J r S K B ^ ffl L> Jjl ^ li . F& 

SLfctC5, i&Wl.f$.^A (rLD) (*1 4. 03mJm-2-rfcy. 4Stij?)t» (rLP) 
1* 2 7. 59mJm-2r'fe-pfcoJSffll5lJli:l^«tc:^;£-C;SB^aa^*^^<^fiEL, ^-fD 
%l 14 ^ ;H S L f= m ^ IC ^ r . 
?ig1<^:0. lav/zs'c 

®Effil#i^: 92. 4%/30Hz» 87. 5%/0. 3Hz 
:^U5^;Uh^^:7. 2S 

V t h A ^ : a -b ;U Jl ia SI5 lO L « ^ $ o 
[0100] 

ib $x m 2 

9-XAi:;KUT£ KA<D^^^+5y(Z^;|^^*^'7-XJi:7K'JT5KB$fflL^fcii^nl*, P5 
^SS?Sf:0. 11V/25''C 

SffiSIf^: 83. 6%/30Hz. 64. 8%/0. 3Hz 
Zf "f- )\^ y- n : 6 . 9S 

V t hA^ : jgs-b;ujijag»i-|g^$*tfco 

[01 01] 
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C 0 7 C 309/65 
C0 7F 7/12 
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C O 7 C 309/65 
C07.F 7/12 
C0 7F 7/12 
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